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One of the main objectives of the national transport strategy is to provide the minimum acoustic comfort, 
necessary both for road users and for those living in the vicinity of certain national road sectors where the noise 
level is very high due to intense road traffic [1,2]. POIM (Infrastructure Operational Program) through the specific 
objective 2.5 "Enhancing safety and security in all modes of transport and reducing the environmental impact of 
transport" highlights the importance of these issues related to noise and road traffic. The technical characteristics 
of the noise were analyzed in a case study of the acoustic performances for an experimental road section in 
Romania. The material used for surfface course of the experimental sector is a Stone Massic Asphalt (SMA) sound-
absorbing asphalt mixture SMA is a highly versatile material with notable performance in reducing the noise level 
[8], as measured by the baseline measurements. 
 






Transport policy attempts to modify the 
correlation between increased road traffic and health 
risks. To that end, an integrated approach is required 
to reduce the negative effects of both emissions and 
noise [13]. 
As regards noise pollution, Romania has 
aligned itself to the European noise assessment and 
management directives by means of a series of 
legislative measures, namely Directive 2002/49/EC 
of the European Parliament and of the Council of 25 
June 2002.The road surface influences the generation 
of noise through the tire-road interaction [12]. 
However, the noise generated by the vehicle engine 
transiting a road section or the tire features (type and 
condition) are not to be overlooked either. 
 




The use of special pavements for noise 
reduction purposes has become a major concern for 
designers and researchers in the traffic sector. 
A lot of European projects and research aim to 
identify new types of low-noise surfaces to achieve 
reduced noise pollution on public roads. Research in 
the field has established that low-noise surfaces can 
be made based on two distinct concepts [3,5,8-10]: 
- porous structures, featuring a large volume of 
air voids (open structure) and several layers 
(e.g. double-layered porous asphalt) ; 
- thin structures, featuring fine aggregates and 
closed surfaces (e.g. stone-matrix 
bituminous asphalt). 
In the case of these new types of SMA mixture, 
the noise reduction performance, also presented 
within the SILENCE project, exceeds 4 dB(A) upon 
the passing by of a vehicle in optimal measurement 
conditions (outdoor temperature of 20°C and a 
running speed of 50 km/h) [17]. 
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The conclusions of these analyzed studies [3, 
5, 8 - 10, 17] contain formulations of technical thin-
layered, fine aggregate, closed surface paving 
solutions (such as SMA) proving the performance of 
these asphalt mixtures by monitoring experimental 
sections and, subsequently, by successfully applying 
these road systems over the last 10 years. 
 
2. Material and Method 
 
Some new types of ‘thin’ asphalt can reduce 
noise levels even at lower speeds [5, 17]. Stone-
matrix bituminous asphalt or stone mastic asphalt 
(SMA) is an especially versatile material already 
used in European Union countries, such as Germany 
or Denmark [17]. 
The material used for the road surface across 
the experimental section is a low-noise mixture, 
SMA with a maximum grain size of 8 mm and 
bitumen D50/70 and a surface course thickness of 5-
6 cm. According to the analysis bulletins issued by 
certified laboratories (SC TANCARD SRL Galati 
and CESTRIN), we can make the following mentions 
(by reference to the applicable norms: BS EN 13108, 
BS EN 12687 and CR 605/2014 regarding class I-V 
roads). We notice the compliance of the aggregates, 
bitumen and additives with the applicable norms: 
- quarry aggregates – Revarsarea and 
Turcoaia, Tulcea county; 
- chalk filler – Murfatlar, Constanta county; 






- bitumen 50/70 – Rompetrol; 
- polymer – ROAD+ polymer, containing 
rubber crumb with a diameter below 0.8 mm  
- and Vestenamer 8012 in a 100:4.5 ratio. 
The noise measurements were performed for 
three month period and field studies were divided in 
the two scenarios: the current one and the proposed 
one featuring a noise-absorbing asphalt surface. 
Traffic counts by vehicle categories were also done 
in the same time with the acoustic data recording.  
The noise measurements were performed 
using the Delta Ohm HD2010UC sound meter, 
positioned at the same station point each time, at the 
three standard times of day and in weather conditions 
optimal for measurement [1]. 
 
3. Results and Discussions 
 
The experimental section is situated on the 
Braila city’s ring road, namely the DN2B national 
road, an artery featuring one lane in each direction, 
with high percentage of heavy traffic.  
The experimental low-noise road surface 
section measures 300 m in length and is situated in an 
open field area, no constructions in the vicinity of the 
road, between Km 105+900 m and Km 106+200 m 
on the DN2B national road. 
The transversal profile of the road section 
analyzed is presented in Figure 1 and corresponds to 
















Figure 1. Cross section of DN2B national road – Km 106 
 
 
3.1. Low-noise surface SMA 
 
A series of laboratory determinations were 
made regarding the asphalt mixture, and the results 
are presented in Table 1. 
The determinations being made on SMA 8 PG 
50/70, we can interpret the obtained results by 
reference to Romanian Normative AND 605/2014 
regarding asfhaltic concrete BA12.5, BA16, 
BAPC16. We have Smin = 6.5 kN and Smax = 13 
kN; Wmin = 1.5 mm; Wmax = 4 mm; S/Wmin = 1.6 
kN/mm.  
Despite the studied material not being 
regulated under CR 605/2014, we notice that in terms 
of values, the results are good even in the conditions 
of a gradation lower than the one referred to. 
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Table 1. Laboratory determinations on SMA 8 
 
SMA 8 PG 50/70 




Marshall stability and flow 
 
5.6% bitumen 13.40 6.59 
S=7.80 kN 
I= 3.30 (mm) 
S/I=2.40 kN/mm 
 
5.8% bitumen 15.40 7.50 
S=7.90 kN 
I= 3.48 (mm) 
S/I=2.30 kN/mm 
 
6% bitumen 8.60 4.26 
S=6.60 kN 




  . 
(a)      (b) 
    
            (c)      (d) 
 
Figure 2. Low-noise mixture SMA 
(a, b). Lab sample and station sample of SMA 
(c, d). Layout of the noise-absorbing carpet onto the DN2B national road at Km 106 
 
The outcomes of laboratory attempts (the certified laboratory of SC TANCARD SRL Galati) in relation 
to the technical parameters of this material (air void volume, water absorption, Marshall stability and flow, 
gelivity) confirm the performance of this paving solution by reference to CR 605/2014 and such a recipe can 
be proposed to improve the soundscape across the public roads in our country [4, 6, 17]. 
 
3.2. Noise measurements  
Noise measurements were performed for 
each standardized time interval [14-16], with a 
measurement period of 15 minutes. Results for 
equivalent continuous sound levels, LAeq obtained 
upon each set of measurement are presented in detail 
in table 2 and noted as per the scenarios studied, as 
follows: 
- current scenario, noted as S0 – initial (classic) 
road surface;  
- low-noise road surface scenario, noted as S1 
– SMA road surface; 
- low-noise road surface and monitoring 




BECA Ilinca Mirela and Gavril HODA/ProEnvironment 14(2021) 1 - 6 
 
Table 2. Equivalent continuous sound level  
             outcomes 
Scenario S0 S1 S1,m 
Day intervals of time 
LAeq,T 
dB(A) 
7:00 – 8:00 74.72 69.85 67.88 
8:00 – 9:00 74.76   70.35 72.44 
12:00 – 13.00 76.52 69.39 71.51 
16:00 – 17.00 74.92 68.95 70.88 




19:00 – 20:00 75.62 69.92 69.66 
21:00 – 22:00 69.54 65.93 65.85 
Night intervals of time 
LAeq.T 
dB(A) 
24:00 – 1.00 66.47 63.39 63.12 
Based on these measurements, the day, 
evening, night and day-evening-night noise indices 
Lday, Levening, Lnight and Lden were calculated, the results 
featured in table 3. The Levening and Lnight indices were 
calculated upon an increase by 5 dB(A) and 10 
dB(A), respectively, whereas the Lden index was 
calculated using the formula (1) (in accordance with 













denL      (1)                                                               
Table 3. Noise indicators results 
Indicator S0 S1 S1,m 
Lday dB(A) 75.23 69.64 70.68 
Levening dB(A) 72.58 67.93 67.76 
Lnight dB(A) 66.47   63.39 63.12 
Lden dB(A) 76.13 71.80 71.99 
Table 4 presents the differences between the 
equivalent noise level values obtained in the current 
scenario and that featuring a noise-absorbing asphalt 
carpet, as per the abovementioned timelines. 
 
Table 4 – Differences between noise levels 





7:00 – 8:00 -4.87 -6.84 -5.86 
8:00 – 9:00 -4.41 -2.32 -3.37 
12:00 – 13.00 -7.13 -5.01 -6.07 
16:00 – 17.00 -5.97 -4.04 -5.01 
19:00 – 20:00 -5.70 -5.96 -5.83 
21:00 – 22:00 -3.61 -3.69 -3.65 
24:00 – 1.00 -3.08 -3.35 -3.22 
 
 
Table 5 presents the differences between the 
noise index values corresponding to the current 
scenario and that featuring a noise-absorbing asphalt 
road surface. 
 
Table 5. Differences between noise indices 
Differences Lday    dB(A) Levening dB(A) Lnight dB(A) Lden dB(A) 
S1 – S0 –5.60 –4.66 –3.08 –4.33 
S1,m – S0 –4.55 –4.83 –3.35 –4.14 
Average –5.07 –4.74 –3.22 –4.23 
 
As part of the comparative scenario, in the 
monitoring stage, measurements were done between 
8am and 9 am, both at the reference point situated in 
the area of the experimental section featuring the 
low-noise asphalt mixture and at Km 106+500 m, in 
an area featuring classic pavement, with no noise-
absorbing properties. The equivalent noise level 
results are presented comparatively in Fig. 3, the 
noise reduction performance of the low-noise SMA 



















Figure 3. Comparative noise level measurements 
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Speed, traffic intensity, traffic components and 
technical condition of the road continue to be the 
variables predominantly determining the noise levels 
on roads.  
The solutions to improving road pavement 
using low-noise materials successfully applied in 
numerous European countries are designed to 
provide reduced noise pollution.  
A low-noise surface can achieve noise 
reduction performance levels of over 3 dB(A) and 
become a measure more easily and effectively 
applicable on public roads than solutions involving 
the reduction of traffic intensity by 50% to achieve 
the same noise reduction outcomes. In the studied 
area, the noise measurements were done in open field 
conditions, with no obstacles or sound barriers 
present in the area.  
The results obtained were unaffected by any 
other additional noise reduction measures, the type of 
pavement being the only variable parameter.  
As per the noise measurements done after the 
laying of the low-noise road surface, the equivalent 
noise levels had been reduced by up to 7 dB(A) as 
compared to the initial scenario (involving a classic 
paving solution).  
The results of the laboratory determinations of 
the technical parameters of SMA 8 confirm the 
performance of this paving solution by reference to 
CR 605/2014. Therefore, we conclude that the use of 
the low-noise SMA mixture provides notable 
performance in the reduction of noise pollution on 
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